Chapter 1
OVERVIEW:   CONCLUSIONS AND RECOMMENDATIONS

In the 1990s a dream of two centuries will perhaps be realized:
It may become possible to move electrons from a precisely defined
surface of an electrical conductor to precisely defined reaction centers
in molecules anchored to that surface.  The implications of attaining
this seemingly simple goal are very broad.  Indeed, by achieving this
goal, electrochemistry may well come to serve centrally in a broad
advance of science and technology.  This report seeks to document such
opportunities and routes for their realization.

Electrochemical processes based on just such events today provide
humanity both with materials essential to civilization (many of which
cannot be created by any other economical method) and with major
technologies that contribute significantly to the national well-being
and security.  Pacemaker batteries that last a lifetime are available;
communication systems and portable electronic devices have been powered
by batteries from their beginnings.   Indeed, electrochemical batteries
are truly unique in their ability to store chemical energy and to
convert it instantaneously and efficiently into mobile electrical
power.   Electrochemical methods for surface treatment play an essential
role in making microelectronic devices, in reducing corrosion, and in
conserving critical materials.  Many plastics and textiles are made with
chemicals produced by electrolysis.  Aluminum for buildings and aircraft
and titanium for supersonic aircraft and tanks are made exclusively by
processes that depend on electrochemical reactions.   Also, electro-
chemical reactions are at the root of corrosion processes.

In the future, it may become possible to produce organized networks
of molecules resembling, in their controlled structure, biological
systems, yet having properties different from those of any material
known today.  New types of computers based on electrochemical elements
may then be invented, as may implanted microsensors reporting on subtle
changes in the biochemistry of the human body.   With better electro-
chemical knowledge it may also become feasible to accelerate the healing
of tissue and to simulate the action of nerves that have been damaged.
Coatings for cars that would not change in appearance after years of
service might be discovered, along with propulsion systems for electric
vehicles and methods to remove toxic materials selectively from streams
of water.